populations under the conditions of climatic change, there is also a pressing need to address demand-side issues if the current unsustainabilities across the food chain are to be addressed (AUTHOR, 2013 (AUTHOR, , 2014 .
Recognising that food consumption is shaped by a combination of cultural norms and habits, rules and regulations, modes of provision and infrastructures that together script the ways in which people eat has led to the emergence of a social practice lens for examining the performance and impact of eating (see AUTHOR, 2013 AUTHOR, , 2014 Sahakian and Wilhite, 2014; Warde, 2013) . A social practice approach provides a means through which the socialised performance, but ultimately individual act, of eating can be linked to wider architectures of provisioning and provenance. This is particularly significant in the context of governing processes of change towards more sustainable eating. For it is the case that issues of accessibility and affordability can make attaining a sustainable diet challenging, if not often impossible, for many consumers (Tovey, 2009) . Ignoring the complex architecture of factors that influence eating practices, current governing approaches dominated by information provision via on-product labelling or public exhortations to 'eat better', are failing to transform substantially the form of eating landscapes. Experimentation with alternative mechanisms to support practice change are urgently required Building on important insights of both social practice protagonists and the pragmatic responses of transition management practitioners, this paper reflects on the outcomes of implementing such an experimental approach. Extending a practice-oriented participatory (POP) backcasting process that led to the co-production of a transition framework for more sustainable eating (see AUTHOR, et al., 2014a) , the construction and outcomes of in-home experiments for more sustainable eating; or HomeLabs for brevity; are documented (AUTHOR et al., 2014; COLLEAGUE and AUTHOR, 2015) . In the absence of one agreed definition of sustainable F o r P e e r R e v i e w 4 eating (see Friedl et al.,2006) , the HomeLabs focused on interventions that promoted resource efficient food, including greater usage of regional rather than imported food; organically produced food that limits synthetic chemical use; lower amounts of bottled beverages; and reduced meat diets.
Specifically, this paper aims to deepen current understandings of transitions to more sustainable eating practices by 1) exploring the outcomes of an experimental implementation of a POP backcasting research process; 2) identifying the connections between elements of practices that comprise household eating (acquisition, storage, preparation and food waste management), and 3) detailing the social dynamics and relations evident in the HomeLabs that impacted the nature and scope of practice changes achieved; an understudied arena for sustainability transitions (Hargreaves, 2011; Røpke, 2009 ).
Before documenting the results of the HomeLabs experiment, the conceptual foundations and design of the HomeLabs approach are outlined. Following this, the paper elaborates on the key findings and impacts of the research, with particular attention paid to householder reactions and responses to the socio-technical interventions implemented. The findings highlight that while uniform interventions were provided to each of the participating households, the reactions to, and impacts of, those interventions were as variegated as the households themselves. The concluding section reflects on the implications of such findings for understanding the multivariate nature of eating practices and for policy makers charged with reorienting the performance of them.
Conceptualising and designing HomeLabs
As highlighted by Murcott (1992: 14) , '[t]he social anthropology of food and eating displays considerable diversity in theoretical approach, research strategy, and While the literature on social practice theory is large and evolving, in this paper practices are understood to represent both entities in themselves and performances (Reckwitz, 2002) . As entities, practices are recognisable, describable and shaped by numerous socio-cultural and material elements, but it is in the 'doing' of a practice that the pattern becomes meaningful, is reproduced and can be modified (Southerton et al., 2012) . As a result, practices steer processes of consumption (Warde, 2005) and often do not operate in isolation (Reckwitz, 2002) .
For example, the practice of eating requires the performance of a number of interconnected practices such that somebody purchases, prepares and cooks the food (Plessz and Gojard, 2014) . These practices are often habitual, sometimes semi-conscious in nature, and thus represent obvious targets for behaviour change.
The experimental HomeLabs challenge was to disrupt the norms associated with the intertwined household practices that shape actual moments of food consumption; that is acquisition, storage and preparation and management of food waste. In keeping with established environmental impact assessments of household food choices (Tukker et al., 2010) , this included providing households with access to more organic foods and alternative protein sources as well as devices and prompts to help reduce food waste and engage in food waste recovery where appropriate. The relationship between material dimensions of eating practices (e.g. available food options, kitchen appliances and composting facilities) and intangible socio -21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w   6 cultural norms (e.g. meal expectations) was of central concern in the HomeLabs research, which explored with household members how they 'understand the meanings of their own performances' (Plessz and Gojard, 2014: 2) (Southerton, 2006) and the level of investment that performers of practices embed within them (Warde, 2005) .
Designing HomeLabs
The HomeLabs study identified, implemented and evaluated a suite of interventions which mapped closely onto the short-term measures for sustainable eating co-produced through a practice-oriented participatory (POP) backcasting exercise previously conducted (see COLLEAGUE and AUTHOR (2013) 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Drawing inspiration from the broad ethos of emergent living laboratory methodologies (Salter and White, 2013) , the HomeLabs combined user-centred and open innovation processes to generate concepts that were then implemented and evaluated in lived environments (AUTHOR et al., 2014) . To do this, the research team worked with an array of public, private and civil society actors to identify existing and prototype innovations that reflected those identified through POP backcasting (see Table 1 ). Working collaboratively with these actors and the householders themselves, technological, regulatory and informational innovations were acquired, tested and evaluated using in-depth, multi-media ethnographic methods within five households located within the greater Dublin region within the Republic of Ireland over a period of five weeks.
(INSERT TABLE 1 HERE)
The HomeLabs adopted a purposive sampling approach based upon recruiting households from the most common household types in Ireland, as identified by the most recent Census (CSO, 2012) . Recruitment strategies included group mail outs to office, student, and personal networks, online advertisements on college websites and flyers at garden festivals held in Dublin over the summer of 2014. Within these communications, a number of health, environmental, economic and social benefits associated with partaking in the experiment were outlined to encourage participation, including opportunities to plan and create healthier meals, decrease carbon food footprints, save money and learn new food skills. 
HomeLabs interventions and impacts
Working with the stakeholders outlined in Table 1 , the research team identified a suite of prototype, near-to-market or niche tools, governance and educational interventions that aimed to collectively script and support opportunities for more sustainable eating in the home. Bundles of interventions were phased into households over the study period (see Figure 2) The impacts of the study were evaluated using data from households gathered through a process of mixed method, ethnographic techniques. The foundational core of this data collection comprised of a visit to each household once a week to explore the participants experiences of that week's interventions, collect data on the impact of the interventions and brief participants on the interventions to be implemented the following week. Semi-structured interviews conducted during these visits enabled some commonality of data gathering, but also allowed participants to speak freely with the researcher and to raise issues relevant to their experience (Hoggart et al., 2002) . To assist with analysis, all interviews were digitally recorded, transcribed and analysed using the qualitative software package NVivo 10. In addition, a group Facebook page supported interaction with the research team beyond the household visits and permitted householders to share photos, thoughts and reactions to their HomeLabs experience. A food 
Experimental HomeLabs: Outcomes, connections and context
During the HomeLabs, changes in eating practices were noted across the participating households highlighting the ability of the interventions to challenge, disassemble and reconfigure eating practices onto more sustainable pathways. For example, over the course of the experimental period, participant households reduced their overall food waste generation by 28% (including reductions of up to 5.25kg in Household M),with additional shifts towards more sustainable purchasing, storage, preparation and waste recovery practices also identified.This paper focuses on the key outcomes of the HomeLabs process as reported by the householders, with particular attention paid to the impact of the interventions in challenging, disassembling and reconfiguring eating practices (Hargreaves, 2011) . In doing so, the paper highlights the process and outcomes of testing social practice approaches in lived settings and the variegated reactions that this can generate in response to differentiated social contexts.
Key HomeLab outcomes
Within the food acquisition phase, participants reported an increased awareness of the environmental impact of their purchasing choices, with all households discussing their attempts ' (Joanne, Household FY) Moreover, the provision of non-meat proteins during week 4 led to future commitments to consume more vegetarian meals across household types as part of an effort to reduce carbon intensity in diets, further demonstrating the disruptive capabilities of new material constructs (Evans, 2012; Metcalfe et al., 2012) . These vegetarian protein options were provided alongside appropriate recipe ideas prompting new dialogues and strategies within households to explore reduced meat consumption. This result is particularly notable given the limited efficacy of meatfree information campaigns to date (Laestadius et al., 2014) . The reinforcement approach of the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Nonetheless, the electronic composter sparked curiosity and intrigue in these households and was seen as an improvement on traditional outdoor composting methods from the perspective of convenience. Finally, for Household FA who segregated and composted food waste before the HomeLabs, the food waste recovery interventions did not spark the same degree or intensity of practice change. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
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A ranking activity, conducted in the last week of the HomeLabs to explore which interventions were most significant for the participants, identified to the importance of face-to-face interaction with the research team to support the questioning and reconfiguring eating practices.. This interaction enabled tailored re-scripting of practice performances for all participants.
'To be honest I don't think we would have gotten as much of an impact or understanding if we hadn't... [had the researcher's] interaction I really don't think I would've understood it as much if I hadn't been [visited]. I think I changed my behaviour because it was you' (Maeve, Household C) 'You didn't just give the stuff, you explained what to do with it. And I'd sit down in my own time and I'd read it properly, and observe and take it in' (Marian, Household S)

Such findings are in contrast with an ethnographic study conducted by Evans (2012)
whereby the presence of a researcher in the home discussing food waste failed to significantly alter routines for some families (in other words, they did not waste less food throughout the experiment duration). The difference in impact perhaps lies in the fact that Evans (2012) did not implement any interventions or supports with his households to induce practice changes compared to the fully supported HomeLabs. In the HomeLabs experiment, the researcher effectively and explicitly acted as a change agent (Pettigrew, 2003) , navigating the complex arena of food consumption options and shouldering the burden of identifying, procuring and providing products, devices and informational materials to participants. Further, the researcher acted as a sounding board, a source of knowledge and inspiration, and an important external driver for participants to persist with reconfigured practices even when this required additional learning and effort in the transitional phase. This generated important social interaction and built relations of trust (Cohn, 2015 (Hobson, 2003; Hargreaves, 2011) , but are thrown into sharp relief through the HomeLabs process. Nonetheless, while the researcher was the catalyst in the HomeLabs assembling opportunities for the repeated performance of novel eating practices and opening up spaces for new norms to develop within households, the tools, information and rules were also pivotal in creating an architecture for more sustainable eating. With the withdrawal of the researcher at the end of the five week period, it is these material and informational actants (Latour, 2004) which remain as the enduring supports for practice configurations. Finally, the experimental HomeLabs approach highlighted the need to address and connect multiple interdependent practices of eating (acquisition, storage, preparation and waste recovery) for more holistic transitions to sustainable food consumption. Other studies, policies and campaigns have tended to isolate these connected practices, attempting to encourage practice change in one arena to the neglect of its interconnected elements. For example, multiple studies have focused solely on the drivers behind organic food purchasing (Onyango et al., 2007) or consumer interactions with farmer's markets (Hunt, 2007) . Such studies often fail to acknowledge the complex nature of food consumption that leads consumers to conduct multiple food acquisition practices at different times and according to different needs, wants, preferences, life stages and financial constraints. Regarding food storage and preparation, a number of studies have also tended to exclusively focus attention on kitchen et al., 2015) or cooking skills (Lyon et al., 2011) .
Others emphasise the pressing need to reduce meat consumption (Garnett, 2011) 
Contexts
Assessing areas of commonality and divergence between household reactions to identical
HomeLabs interventions reveals the importance of social relations and the (micro)politics of everyday life on resultant practice changes; a neglected area according to practice scholars (Hargreaves, 2011; Røpke, 2009) . As Hargreaves (2011:93) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 This compares to difficulties experienced in other households such as the three members of Household M, a group of friends co-habiting, who shop, cook and dispose of food independently of one another. The absence of a co-ordinating agent for change in these non-familial households is key here, given the reported role played by such champions in instigating proenvironmental practices in other contexts, including businesses (Schaefer, 2004 ) and universities (Ferrer-Balas et al., 2008) . As the HomeLabs revealed, collective eating facilitates collective food acquisition and shopping routines, therefore avoiding food product duplication and the potential for food waste. Providing supports to encourage the coming together of households around specific meal events thus proved difficult to enact in non-familial settings.
'I'd say even one [collective] meal a week might be a bit ambitious Maybe if you had
mixed professionals who were teachers and all finished at the same time, it would be different' (Caroline, Household M) 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
'I'd say if you knew more veg recipes off hand then it wouldn't have been such an effort I wouldn't know what to have like for lunch' (Caroline, Household M)
By comparison, the two familial households (Household FA and FY) both possessed one member (who tended to be both the predominant food shopper and cook) who was willing to take responsibility to establish more sustainable eating routines on behalf of the entire family.
Acting as key agents for change (Ferrer-Balas et al., 2008; Schaefer, 2004) , it was these participants who assumed principal responsibility for implementing the HomeLabs interventions.
For example, the mother in Household FA began purchasing more organic and low carbon foods as part of the weekly shopping routine and also organised the family refrigerator around the specifications and tools provided by the HomeLabs team. Such practices reduced the need for other household members (principally the champion's partner and children) to exert much effort in, or attention to, transforming their eating practices; they were passive rather than proactive in the process. Yet, in some cases the assumption of roles by household members was 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Focusing on a different eating practice each week further assisted the process of practice change and prevented participants from feeling overwhelmed by interventions. The need for such an individualised and supported approach however raises questions in terms of rolling out mechanisms supporting sustainability transformations within the home (AUTHOR and COLLEAGUE, 2015) . It is not feasible, neither economically or temporally, to provide such concentrated attention to individual households nationwide. Nonetheless, the HomeLabs provide important insights for community-based movements (such as transition towns), product developers (both start-up entrepreneurs and multi-national companies), and government supported initiatives (such as the Green Homes initiative in Ireland), which will play a key role in delivering societal transformations in the food arena. Specifically, the HomeLabs results indicate that aligning regulatory frames, informational supports, devices, motivational prompts and products in flexible ways is more likely to lead to reconfigured practices than interventions that focus on one element alone. However, bringing these disparate communities of practice together given their different mandates and agendas is no simple task. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
